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Abstract. 
Background: Studies on age-related differences in preferences for end-of-life (EOL) care 
have generally concluded that increasing age predisposes patients to prefer less aggressive 
EOL care. However, these studies seldom are adjusted for healthcare needs, health behaviors, 
and healthcare system characteristics. 
Purpose: To evaluate the impact of age on terminally ill cancer patients’ preferences for EOL 
care while adjusting for healthcare needs, health behaviors and the characteristics of the 
healthcare system. 
Methods: We obtained our research data for this study from a cross-sectional survey of 2329 
terminally ill cancer patients sampled by convenience from 23 hospitals throughout Taiwan. 
Results: The preferences of Taiwanese terminally ill cancer patients did not differ signifi-
cantly by age in their choices regarding comfort-oriented treatments as their goal for EOL care, 
receiving cardiac pulmonary resuscitation (CPR) when their life was in danger, or undergoing 
aggressive life-sustaining treatments at EOL (including cardiac massage, intubation, and me-
chanical ventilation support). However, terminally ill cancer patients < 44 years of age were 
significantly more likely than those >75 years of age to prefer prolonging life as their goal of 
EOL care and receiving intensive care unit (ICU) care. Furthermore, patients 45-64 years of 
age were 1.44 (95% CI: 1.06, 1.95) more and 0.60 (0.47, 0.77) times less likely than those >75 
years of age to prefer hospice care and dying at home, respectively.  
Conclusions: Except for EOL-care goals, ICU care, hospice care, and place of death, prefer-
ences for specific aggressive life-sustaining treatments did not differ by age group of Taiwan-
ese terminally ill cancer patients. We speculate that the age-related gap in intensity of EOL 
care among Taiwanese cancer decedents (younger cancer decedents received more 
life-sustaining treatments, i.e., ICU care, CPR, and intubation with mechanical ventilation 
support in the last month of life) may not reflect the preferences of younger patients. 
Keywords : age factors, preferences for end-of-life care, end-of-life care, terminally ill cancer 
patients 
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原著論文  
台灣年輕與年長癌症已故者的生命終期照顧積極性差異可能無法反應
年輕病人之喜好 
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中文摘要 
背景：多數研究顯示年齡的差距會影響病人對生命終期照顧的喜好，年齡愈長者傾向希
望接受較少的侵入性生命終期照顧，但這些研究少有控制其它相關因子，包括健康照顧
需求、健康行為與健康照顧體系特性。 
目的：評估在控制前述相關因子後，年齡對癌症末期病人的生命終期照顧喜好之影響。 
方法：採橫斷性調查研究，以方便取樣選取全台灣 23 家醫院，2,329 位癌症末期病人。 
結果：台灣癌症末期病人的年齡差異，未顯著影響病人對生命終期以舒適治療為主要照
顧目標、當生命危急接受心肺復甦，或侵入性維生處置（包含心外按摩、氣管插管與使
用呼吸器）的喜好。但年齡< 44 歲的癌症末期病人比>75 歲的病人，有較明顯希望以延長
生命做為生命終期照顧的目標，並且希望接受加護病房的照顧。此外，45-64 歲的病人較
>75 歲的病人較希望接受安寧照顧（AOR【95% CI】=1.44【1.06-1.95】），以及較不希
望在家中過世（AOR【95% CI】=0.60【0.47-0.77】）。 
結論：除了生命終期照顧目標、加護病房照顧、安寧照顧以及死亡地點外，年齡的差異
並不影響台灣癌症末期病人對積極侵入性維生處置之喜好，因此本研究推測先前由分析
健康保險資料庫所得年齡差距對台灣癌症已故者的生命終期照顧積極性影響(年輕者較常
接受加護病房照顧、心外按摩、氣管插管與使用呼吸器)，可能並無法反應出年輕病人對
其生命終期照顧積極性選擇之喜好。 
 
關鍵字: 年齡層因子、生命終期照顧喜好、生命終期照顧、癌症末期病人 
 
INTRODUCTION 
As patient age increases, healthcare expenditures 
and aggressive medical care have shown a pervasive 
pattern of decreasing for cancer screening [1,2], active 
anticancer treatment [2-4], and end-of-life (EOL) care 
[2,5,6].  Although elderly cancer patients in Western 
countries received considerably less aggressive EOL 
care [7,8] than their younger counterparts, they also 
received fewer palliative services [9,10]. In contrast, 
our population-based sample of elderly ( > 65 years 
old) Taiwanese cancer patients at EOL received fewer 
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life-sustaining treatments, i.e., intensive care unit 
(ICU) care, cardiac pulmonary resuscitation (CPR), 
and intubation with mechanical ventilation support, 
but they were more likely to receive hospice care in 
their last year and to die at home [11]. Under the Tai-
wanese cultural norms of filial piety and recognizing 
death at older age as “nature taking its course,” we 
speculated that Taiwanese elderly cancer patients re-
ceive culturally appropriate EOL care and achieve the 
culturally highly valued goal of dying at home [11]. 
However, this pattern of EOL care is appropriate only 
when consistent with the patients’ wishes because 
honoring their treatment preferences has been advo-
cated as a prerequisite for achieving a good death [12] 
and a key component of high-quality EOL care [13].  
Studies on age-related differences in preferences 
for EOL care have generally concluded that increasing 
age predisposes terminally ill patients to prefer less 
aggressive EOL care, i.e., care that does not include 
prolonging life as the goal [14-17], CPR [15,18,19], 
and mechanical ventilation support [14,19], but to 
prefer care oriented toward comfort [15]. However, 
these studies seldom systematically and comprehen-
sively are adjusted for healthcare needs, except for 
two [14,19] that used diagnosis, comorbidity, and 
functional status as indicators of healthcare needs.  
Furthermore, terminally ill cancer patients’ pref-
erences for EOL care have recently been shown to be 
significantly influenced by personal health behaviors 
and healthcare system characteristics. For example, 
cancer patients who recognized they were terminally 
ill and had discussed EOL care preferences with their 
physicians were more likely to value comfort-oriented 
over life-extending EOL care [20,21], and to oppose 
dying in an ICU and doing everything possible to ex-
tend life for a few days [21]. Cancer patients treated in 
a university-affiliated cancer center were more likely 
to prefer life-extending care than patients who re-
ceived treatment at other sites [17]. Without a com-
prehensive and systematic assessment of healthcare 
needs, health behaviors, and healthcare system char-
acteristics, efforts to understand and possibly reduce 
variations in EOL care will be hindered and may not 
appropriately respond to the dying patient’s prefer-
ences. Therefore, the purpose of this study was to 
evaluate the impact of age on Taiwanese terminally ill 
cancer patients’ preferences for EOL care while com-
prehensively adjusting for patient demographics, 
healthcare needs, health behaviors, and healthcare 
system characteristics [22,23].  
 
METHODS 
 
Study Design and Sample 
For this cross-sectional study, we surveyed termi-
nally ill cancer patients from 23 teaching hospitals 
throughout Taiwan from April 2011 through Novem-
ber 2012. A convenience sample was used due to the 
unavailability of a complete list of all prospective ter-
minally ill cancer patients. Eligible patients met these 
criteria: (1) with terminal stage cancer defined as con-
tinuing to progress and judged by their oncologists as 
unresponsive to current curative cancer treatment, (2) 
cognitively competent to communicate with data col-
lectors, and (3) age > 20 years. The human subject re-
search-review committees of the 23 study hospitals 
approved this study and all participants signed written 
informed consent. Primary physicians in each study 
site were given a detailed explanation regarding the 
purpose of the study and were asked to identify eligible 
patients to research assistants without judging the 
emotional readiness for the patients to talk about their 
preferences for EOL care. After verifying the eligibil-
ity of patients, data collectors invited potential patients 
to participate in this study without asking permission 
of the contacted patient’s family to avoid the exclusion 
of patients due to any conflict of opinion between the 
family caregiver and the patient’s participation. The 
patients that agreed to participate in this study were 
interviewed when they were waiting for an outpatient 
visit or when they were hospitalized at a time and 
place convenient to them. 
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Outcome Measures 
Study subjects were asked a series of questions 
regarding preferences for end-of-life care. The inter-
view protocol was constructed after a thorough review 
of the existing literature and adapted from the ques-
tions used in the primary investigator’s 2003-2004 
survey [24]. The questions elicited preferences for 
EOL care, including whether participants preferred: (1) 
life-prolonging or comfort-oriented treatments; or 
other (i.e., as suggested by physicians, maintaining 
original anti-cancer treatment, and giving up) as their 
goal for EOL care, (2) CPR when life is in danger, (3) 
aggressive life-sustaining treatments, including ICU 
care, cardiac massage, intubation, and mechanical 
ventilation support, (4) hospice care, and (5) place of 
death. In this study, we only investigated life-    
prolonging or comfort-oriented treatments as the goal 
of EOL. For each aggressive life-sustaining treatment, 
participants were asked whether they: (1) wanted the 
treatment, (2) did not want the treatment, or (3) were 
undecided. Responses for each treatment were di-
chotomized to “want treatment” and “do not want 
treatment.” Participants who chose “undecided” were 
counted as wanting treatment because the clinical de-
fault is generally to provide treatment unless specifi-
cally refused [25]. Preferred place of death was as-
sessed by asking: “Under the current situation, where 
do you prefer to stay until the last moment of life? At 
home, hospital, inpatient hospice, or other?” The pref-
erence for place of death was further categorized into 
home and elsewhere. 
 
Independent Variables 
Age was categorized into four groups (< 44, 45-64, 
65-74, and > 75 years). 
 
Confounding Variables 
Patients’ demographic characteristics included 
gender, education level, marital status, and financial 
sufficiency (making ends meet).  
Healthcare needs included diagnosis, survival 
since diagnosis, metastatic status, and comorbidity 
status. 
Health behaviors included accurate prognostic 
understanding and physician-patient EOL care discus-
sions. Participants were asked whether they knew their 
prognosis, and if so, whether their disease was curable 
or incurable. Only when participants indicated that 
their disease could not be cured or they would proba-
bly die in the near future, they were recognized as 
accurately understanding their prognosis. EOL care 
discussions were assessed by asking participants, 
“Has your doctor discussed with you what kind of 
care you would want to receive if your disease con-
tinued to progress to a point beyond cure?” Re-
sponses were coded 1 (yes) and 0 (no). 
Healthcare system characteristics. Characteristics 
of the study hospitals included: (1) being a medical 
center, (2) having an inpatient hospice unit, and (3) 
located in northwest Taiwan. “Having an inpatient 
hospice unit” was used to represent the study hospi-
tals’ intensive hospice resources when data were col-
lected since hospice home care was limited in Taiwan, 
and palliative consultant teams were available for all 
study hospitals. A location in northwest Taiwan was 
used to indicate a higher level of sophistication be-
cause this area includes the country’s capital, its cities 
are more modern, and medical knowledge and infor-
mation are highly disseminated. Among the 23 study 
hospitals, 15 (65.22%) were medical centers, 13 
(52.17%) were in northwest Taiwan, and 18 (78.26%) 
had an inpatient hospice unit. 
 
Statistical Analysis 
The impact of age on each preference for EOL 
care was examined by multivariate logistic regression 
using the generalized estimating equation method [26] 
with robust standard errors that account for correla-
tions in the error term due to clustering of patients in 
the same hospital, and with simultaneous adjustment 
for all confounding variables in the model. The effects 
of age on the outcome variables were measured by 
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adjusted odds ratio (AOR) with 95% confidence in-
terval (CI). 
 
RESULTS 
From the 2764 patients that were eligible for our 
study, 2467 patients were recruited (participation rate 
= 89.3%). Eligible patients declined to participate 
primarily due to feeling too weak (n = 191, 64.3%) or 
being uninterested (n = 73, 24.6%). However, partici-
pants and those who declined to participate could not 
be compared due to restricted access to information 
about those who declined to participate. 
Of the 2467 patients participating in the survey, 
2329 (94.4%) provided complete information regard-
ing their preferences for EOL care and composed the 
study sample. The majority of study participants was 
male (56.7%), married (78.0%), and had < a junior 
high-school education (55.2%). The proportions of 
patients < 44, 45-64, 65-74, and > 75 years old were 
11.3%, 54.0%, 21.2%, and 13.6%, respectively. Can-
cers were commonly in the colorectal area (16.4%), 
liver-pancreas (15.8%), lung (15.7%), head and neck 
(12.9%), and breast (11.4%). The majority of partici-
pants had been diagnosed within 2 years of onset 
(67.0%) and their cancer had metastasized (79.8%).  
When considering the goals for EOL care, comfort- 
oriented care was most preferred (43.3%-51.5%) by 
Taiwanese terminally ill cancer patients (Table 1). 
Only 6.4-19.6% of participants opted for prolonging 
life as their goal for EOL care. Another one-third of 
patients would follow any suggestion recommended 
by their primary physician (data not shown). When we 
combined patients who wanted a specific treatment 
and those who were undecided, the proportions pre-
ferring resuscitation if their life were in danger, ICU 
care, cardiac massage, intubation, and mechanical 
ventilation support at EOL were 25.3%-31.1%, 
33.6%-41.5%, 24.8%-31.7%, 21.6%-29.2%, and 
24.1%-31.5%, respectively (Table 1). Approximately 
one-third to one-half of cancer patients preferred to 
receive hospice care, and home was preferred by 
36.8%-53.9% of participants as the place of death.  
After adjusting for patient demographics, healthcare 
needs, health behaviors, and healthcare system char-
acteristics, age was not a significant factor in patients’ 
preferences for comfort-oriented treatment as the goal 
for EOL care, receiving CPR when life was in danger 
or aggressive life-sustaining treatments at EOL (in-
cluding cardiac massage, intubation, and mechanical 
ventilation support) (Table 1). However, Taiwanese 
terminally ill adult cancer patients <44 years of age 
were 2.21 (95% CI: 1.10, 4.42, p = 0.03) and 1.57 
(1.09, 2.25, p = 0.01) times more likely than those > 
75 years of age to prefer prolonging life as their goal 
of EOL care and to prefer receiving ICU care at EOL, 
respectively. Furthermore, patients 45-64 years of age 
were significantly more likely to prefer hospice care 
(AOR [95% CI]: 1.44 [1.06, 1.95], p = 0.02) but less 
likely to choose home as their preferred place of death 
(0.60 [0.47, 0.77], p < 0.001) than those > 75 years of 
age. 
 
DISCUSSION 
We found two age-related differences in prefer-
ences for EOL care among Taiwanese terminally ill 
cancer patients. First, younger patients were more 
likely than elderly patients to adopt an aggressive at-
titude toward their goal of EOL care and prefer ICU 
care. Second, middle-aged patients were more likely 
than older patients to prefer hospice care but less like-
ly to opt for dying at home. Our findings differ from 
reported decreases in preferences for aggressive EOL 
care with increasing age [14-19], likely due to our 
comprehensive adjustment for demographics, health-
care needs, health behaviors, and healthcare system 
characteristics. Indeed, chronological age was shown 
in studies using a multivariate analysis strategy to be 
an unreliable predictor of patients’ preferences [27-29].  
When healthcare needs and health behaviors, with an 
especially accurate understanding of prognosis and 
physician-patient EOL care discussions are taken into 
consideration, terminally ill cancer patients, regardless 
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of age, can properly weigh the burdens and benefits of 
aggressive treatments and avoid unrealistic expecta-
tions about the effectiveness of life-sustaining treat-
ments. In fact, younger patients have been shown to 
be more likely than older patients to accurately under-
stand their prognosis [30,31], to be involved in treat-
ment decisions [32], and to communicate with their 
physician about goals for EOL care [2,32]. Account-
ing for these factors thus reduces the commonly ob-
served higher likelihood that younger cancer patients 
prefer aggressive life-sustaining treatments such as 
CPR, intubation, and mechanical ventilation support 
[14-19].  This is likely true despite the fact that our 
younger cancer patients are more often opting for 
life-prolonging treatment as their overall goal of EOL 
care and receiving ICU care at EOL, as shown in the 
literature [14-17]. 
Our results may counterbalance commonly held 
stereotypes or misconceptions about the preferences of 
younger patients for more aggressive life-sustaining 
treatments to fulfill their social responsibilities, espe-
cially toward dependent children [33]. Healthcare 
professionals should be cautioned that such miscon-
ceptions may reflect widespread societal attitudes to-
ward death at a young age. Death for this age group is 
recognized across cultures as “premature death” in 
contrast to the perception of death in older age as 
“nature taking its course [34-36].” Therefore, every 
effort is usually made to save a young person’s life 
[37-39] and aggressive EOL care may be routinely 
pursued regardless of younger patients' preferences 
[40]. Indeed, when younger cancer patients did not 
desire aggressive life-sustaining treatments, the disa-
greement between their preferred and actual EOL care 
was greater than for older patients [14, 24].  
We found that middle-aged (45-64 years old) 
Taiwanese terminally ill cancer patients were least 
likely to prefer CPR, ICU care, cardiac massage, in-
tubation, mechanical ventilation support at EOL, and 
home as their place of death, but were significantly 
more likely to prefer hospice care at EOL. These re-
sults may be due to the experiences of middle-aged 
people providing care to ill or dying relatives and 
friends. Therefore, they may be more realistic about 
the burdens and benefits of life-sustaining treatments 
and the challenges of dying at home, but more appre-
ciative of the philosophy of hospice care and help 
from hospice care professionals. However, in clinical 
practice the middle-aged were more likely than the 
elderly to receive more aggressive EOL care in both 
Western [25] and Asian cultures [11],  and elderly 
cancer patients were more likely than middle-aged 
patients to receive hospice care in their last year [11]. 
These results suggest that middle-aged Taiwanese 
terminally ill cancer patients have a lower likelihood 
than elderly patients of achieving their preferences for 
comfort-oriented hospice care. The disparity between 
middle-aged patients' preferred and actual EOL care 
[11,14,25] warrants interventions to facilitate EOL 
care received being congruent with middle-aged pa-
tients’ preferences.  
A major limitation of this study was using a con-
venience sample, which may not adequately represent 
the targeted population. Nevertheless, gender, age, and 
disease categories had similar distributions for our 
study participants and cancer patients who died in 
Taiwan in 2011 [41], except patients with colorectal 
cancer were over-represented in our sample. Further-
more, our findings may not be generalizable to termi-
nally ill cancer patients residing in other geographic 
areas and receiving EOL care at a non-teaching hos-
pital. Another limitation is the study’s cross-sectional 
design, which might not have captured dynamic 
changes in patients’ preferences for EOL care as pa-
tient death approached, thereby precluding direct ex-
amination of age-dependent differences in agreement 
between preferred and actual EOL care. Finally, our 
analysis incorporated a wide range of confounding 
factors, but one can never exclude the possibility of 
unmeasured residuals, such as patients’ previous ex-
periences with death and life-sustaining treatments at 
EOL, and physicians’ attitudes toward EOL care. Fu-
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ture studies can also expand the scope of healthcare 
needs to include symptom distress, functional de-
pendency, anxiety and depression, social support, and 
spiritual well-being as potential confounding factors 
to be controlled.  
In conclusion, varying age groups of Taiwanese 
terminally ill cancer patients did not differ in their 
preferences for aggressive life-sustaining treatments. 
However, younger patients were more likely to prefer 
life-prolonging treatments as their goal of EOL care 
and receiving ICU care at EOL, and middle-aged pa-
tients were more likely to prefer hospice care but less 
likely to opt for dying at home. We speculate that the 
age-related gap in the intensity of EOL care among 
Taiwanese cancer patients who died in 2001-2006 [11] 
may not reflect younger- and middle-aged cancer pa-
tients’ preferences. As healthcare providers, our abil-
ity to respond to patient preferences for EOL care far 
lags behind current biomedical capabilities. Healthcare 
professionals should avoid projecting their own values 
and prejudices about what younger or older terminally 
ill cancer patients might desire for their EOL care, but 
explore and respect each patient’s preferences for 
EOL care regardless of their age. By providing EOL 
care tailored to each terminally ill cancer patient’s 
goals and preferences for EOL care, their wishes for 
EOL care may be honored, a good death may be 
achieved, and high quality EOL care may be ensured.  
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